online | memorias.ioc.fiocruz.br Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 108(2): 255-256, April 2013 Rabies is an acute viral disease that causes encephalitis and is universally fatal. The rabies virus is distributed worldwide, such that this disease constitutes an important public health problem. Prevention and control programs that involve the mass vaccination of domestic animals and the development of diagnostic laboratory methods with high sensitivity and specificity have been organised (Rupprecht et al. 2006 , Bruckner 2009 ).
The MIT is a technique used for rabies isolation and a large amount of virus can be isolated from a single mouse brain for strain identification purposes. This assay can be used in situations in which facilities for cell culture (CC) are not available. Once a validated and reliable CC unit is established in the laboratory, the mouse inoculation test (MIT) should be replaced with another assay to avoid the use of live animals. The CC method is less expensive and gives more rapid results (Favi et al. 1992 , OIE 2011 .
The shell vial procedure is a modification of the standard CC procedure and is useful for the rapid detection of virus in vitro. This assay has been employed for the isolation of different microorganisms. The original shell vial protocol has been adapted for use with 24-well tissue culture plates and centrifugation [modified shell vial (MSV)] and has been employed for the detection of dengue and other arboviruses (Caceda & Kochel 2007) . The purpose of this study was to replace the MIT with the MSV to reduce the time necessary for rabies virus isolation. Thirty brain specimens (25 positive and 5 negative) from rabies cases analysed by fluorescent antibody test (FAT) were studied. The samples originated from different animal species (22 dogs, 3 bovines, 1 cat, 1 goat, 2 humans and 1 bat) and were obtained through the epidemiological surveillance program of the National Institute of Hygiene Rafael Rangel in Caracas, Venezuela, in 2008.
The rabies FAT was performed using the technique previously described by Bourhy et al. (1990) and the MIT was performed as reported by Koprowski (1996) .
For the MSV assay, the cover slips and tubes that are traditionally employed in the shell vial procedure were substituted by plastic 24-well plates. A 500 µL suspension of N2A cells (150-200,000 cells/mL) was added to each plate and 200 µL of the specimen supernatant (1:100 dilution) was used to inoculate the cell monolayers. The inoculated cells grown in the plastic 24-well plates were centrifuged for 1 h at 37ºC and 3,000 rpm. The supernatant was discarded and 1 mL of Dulbecco's modified Eagle's medium containing 2% foetal calf serum was added to each well. After 24 h, 48 h or 72 h at 37ºC in CO2, inoculated cells were detached and fixed on immunofluorescent slides. Then, rabies virus antigen was detected by direct FAT.
Among the 30 samples previously analysed by FAT, 25 (96.2%) specimens were confirmed to be positive for rabies by the MSV test and the MIT.
When the MSV assay and the MIT were compared, the MSV exhibited a 96.2% sensitivity (95% CI: 88.7-100), a specificity of 100%, a positive predictive value of 100% Key words: rabies -modified shell vial procedure -mouse inoculation and a negative predictive value of 80% (95% CI: 45-100). The kappa value was 0.86. A false-negative result was obtained by the MSV assay for one specimen that was positive by MIT on the 12th day post inoculation (Table I) .
Several comparative studies of CC and the MIT have shown that CC is as sensitive as the MIT; however, other studies have found that CC is less sensitive than the MIT (Rudd & Trimarchi 1987 , Barrat et al. 1988 .
In this study, the MSV assay was less sensitive, but more specific than the MIT and was also faster (positivity at 24 h post inoculation), more economical with respect to human resources and animals and inexpensive. In this assay, low-speed centrifugation is used to increase the rate of viral infection of susceptible cells. Low-speed centrifugation causes a low level of damage to the surface of the cells, thus increasing the rate of viral entry into the cells and decreasing the time necessary for infection (Jayakaerthi et al. 2006) . Table II summarises the distribution of results for rabies obtained using the MSV assay and the MIT at different times post inoculation. The mice were observed daily for 21 days and all dead mice were examined by FAT. Any deaths occurring during the first five days were regarded as non-specific due to stress, bacterial infection or other causes.
On days 6, 12 and 18 post inoculation, one mouse from each sample was analysed by FAT (Favi et al. 1992) .
The MSV assay had a positivity of 36% at 24 h post inoculation, 40% at 48 h and 24% at 72 h. For the MIT, 73% positivity was obtained at six days after inoculation and a positivity of 11.5% was observed at 12 (15.4%) and 18 days. Approximately one-third of the samples assessed using the MSV assay were positive between 24-48 h post inoculation. The average MIT incubation period was five days (range 8-28 days).
According to the 1984 guidelines of the World Health Organization Experts Committee, mice should be sacrificed after the fourth day post inoculation because the symptoms observed during the first 24-48 h could be attributed to other causes, such as trauma, poor inoculation technique and bacterial contamination (Bourhy et al. 1990) .
When the treatment of a patient exposed to rabies is necessary, it is not practical to wait for the MIT results. Delays in diagnosis increase the number of persons potentially exposed to the rabies virus; moreover, early diagnosis can reduce the cost of treatment by eliminating unnecessary vaccination and allow for the implementation of potentially useful emerging therapeutic strategies.
This report is believed to be the first study on rabies virus isolation using a modified shell vial technique. This assay can make a major contribution to rabies diagnosis and the MIT can be used when ambiguous or negative results are obtained by FAT and cell culture. a: one sample that was negative according to the MSV was positive by the MIT on the 12th day.
